Theoretical and Conceptual Framework
The theoretical framework for this study combined supplantation theory; its application in current cognitive load theory; Dale At the psychological heart of supplantational instructional design is the notion that when learner characteristics are related to specific learning task requirements, an instructional treatment can be expected to have a positive effect on learner performance when it helps learners perform task requirements by bridging gaps between the task requirements and learner capabilities (Ausburn & Ausburn, 2003 , 2004 , 2008b ).
In a learning task requiring spatial orientation and memory for details in a complex scene, the task is made more difficult when presented via a series of still images by the need to hold and manipulate in memory complex sets of visual details and relationships from image to image. However, when the task is presented via virtual reality, the mental imagery retention and manipulation requirements are supplanted by the presentation medium, which accomplishes these cognitive functions overtly and explicitly for the learner. The VR task presentation could therefore be predicted to lead to better learning performance than a presentation based on the still images that are currently used in many textbooks and instructional presentations intended to familiarize learners with complex visual environments.
Cognitive load Theory
A specific application of supplantation that relates to VR's media characteristics is supported by the more recent theory of cognitive load. Developed by Sweller (1988) Sweller (1988 Sweller ( ,1999 proposed that optimum learning occurs when working memory load is kept to a minimum to facilitate changes to long-term memory. He applied this cognitive load concept specifically to instructional design of material that is cognitively complex and technically challenging. According to cognitive load theory, cognitive processing resources can be unnecessarily overloaded by having to integrate information from one location with information from another, causing a split attention effect.
Therefore, working memory load associated with having to mentally integrate several sources of information should be eliminated by physically integrating the sources (Chandler & Sweller,1991; Sweller & Chandler, 1994 ). These cognitive load principles appear to support the efficacy of the supplantation ability of VR to overtly integrate the visual information from multiple images into a single unified visual field. 
Dale's Cone of Experience

Lowenfeld's theory of visual/haptic perceptual types
The final element in the framework of this study was a learner variable Lowenfeld called perceptual type 
Purpose and Hypotheses
The purpose of this study was to compare the effectiveness 
Main effects and interaction null hypotheses examined
with descriptive statistics and then tested inferentially with 2-way analyses of variance were:
Learners receiving a VR presentation of an OR environment perform no differently than those receiving a still imagery presentation on the six dependent variables.
Visual learners perform no differently than haptic learners on the six dependent variables.
There is no interaction between instructional presentation mode and learner perceptual type on the six dependent variables.
Methodology
General Research Design
Following procedures described below, the study used a Approximately equal numbers of visuals and haptics were identified and then randomly assigned to receive either VR or still imagery presentation of two operating room scenes.
The groups were given the experimental treatments, then their learning performances and perceptions about the learning experience were compared with descriptive statistics and two-way ANOVAs. While the sample for this study was very small, the ANOVAs were conducted in order to explore more fully the nature of the main effects and interaction trends observed in the obtained descriptive data.
Finally, as a follow-up to this experiment, the question of how surgical technology instructors and students perceived the VR presentation of the operating room scenes in a classroom instructional environment rather than a controlled experimental setting was investigated.
This was accomplished using simple qualitative techniques.
Subjects
The subjects were 31 young adult (i.e. not receiving high 
Learning task instrumentation
The learning performance and perception variables were Using extreme-group design to minimize within-groups variance and maximize between-groups variance, subjects in the top one-third of the group (n = 11) were identified as High Visuals (HVs) and those in the bottom onethird (n = 10) were identified as Low Visuals/Haptics (LVs). The middle one-third (n = 10) were eliminated from the study.
Subject attrition resulted in the loss of 3 subjects, leaving 18 actual participants in the experiment. The remaining HVs (n = 9) and LVs (n = 9) were then randomly assigned to receive either the still imagery or the VR instructional presentation of the ORs. The final subject distribution is shown in Table 1 .
Members of the research team worked with subjects
individually on the instructional treatments and tasks, using a standardized written protocol to facilitate uniform data collection. Before viewing the instructional treatment, each subject was briefly trained on how to operate the computer-based still image or VR presentation using photos and a VR movie of an unrelated scenic environment that was non-technical and simpler than the OR scenes (e.g., the interior of a house). After this brief training, each subject was allowed up to 10 minutes to study his/her assigned presentation of the OR scenes and then completed the multiple choice test of scenic orientation, the timed detail recall activity, and the Likert-like scales of confidence and task difficulty. Time spent (maximum of 10 minutes or 600 seconds) on learning and on completion of the multiple choice test (in seconds) were Table 2 .
Even though the sample was very small in this exploratory study, two-way ANOVAs were performed for each of the six dependent variables to further explore main and interaction effects implied in the descriptive statistics.
Because of the small sample and highly exploratory nature of the study, a significance level of p =. and discover what may be waiting on the other side.
